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(54) CHIP TYPE THERMISTOR AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PURPOSE: To readily manufacture at lower cost a chip 
type thermistor which does not have a solder bridge 
between electrodes, which is excellent in solder heat 
resistance and solder adhesive characteristics, in which 
the resistance does not change due to plating of 
electrodes, and which has high strength against pulling 
stress caused by thermal stress. 

CONSTITUTION: A pair of terminal electrodes 12, 1 2 is 
provided at regular intervals along two edges opposing to 
the lower surface of a chip-like hexahedron thermistor 
element 11, and an upper insulation layer 14 is provided 
in the entire upper surface of the thermistor element 1 1 . 
A lower insulation can be also provided between the pair 
of electrodes 12, 12 on the lower surface. A pair of 
terminal electrodes can also be provided at regular 
intervals along two edges opposing to the upper surface 
of the termistor element 1 1 instead of the lower 
insulation layer 14. A pair of therminal electrodes can 
also be provided at regular intervals along two edges 

opposing to the upper surface of the thermistor element 1 1 instead of the upper insulation layer 
14, and the upper insulation layer can also be provided between the electrodes. 
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aW*tf&*t*. C0^tc«k»JT«««il 6*^<gi/_ 
h 2 1 <&#ffi±fl:i;3jifc£*v£. fcJb\ »tttt^-X h 
fcBMttlcJtUiMrU i^*«uaLTi»#W-«g«© 

T*«**#Ar*wuc. m%ns- h 2 1 ©^iiics 

S*£K «k U TifiSg & & r 1 1> -eg « . 

[0 0 15] (3) *fi#Jf©J&£ 40 
012 iZm-?& 3 h 2 1 ©Tift®® 1 6 

Sfctt 6fc&v^I&<*lctt*tt'*-.x h ft. 

l&^yaabT. 10~2 0Aimgg©£;£CD#5X/g 50 



8 



114^7Xg©«^l;li. 2T5XJ1 14li-£©&Ig 
BWHKtfU— 5 X^Jg^^i/- h 2 1 <B&lB3Bffi# 
©4 0%JSU:1 0 0%«T-e*4di:A»»*Uv>. MB 

[00 16] jjflff&gi:^ fffl8i&f8ttTBBg£*i,fc2 
JBZG-rzV- 1 O0*t#f5fiS^*iiDT*©tt. 

9rm-ft}*Lmz.z>h. mm-f^nrnKitsM^tam 

HMlz.ltZm&litte.KZ,. x^&^tf^ 
^S't * *> KE.m&D test < glSSiS^j K33^*#«#& 

i: * k: * oft if ©*HII© 5 I5B£2j ic5^ L T ^ 3 y tJ tfi£. 
[0 0 17] (4) AoiS«M 

0 1 &vm 1 2 tc^-rg: e. ic. Ti&nm 1 6 ©^0^* 

0 1 7 Srlg^T. TifimSl 625.^0 $fl 7 lc 

o£Jf 1 7 afi.l^SnXliSn/Pb«>oSJil 7 b S: 

y^J&SJv-S. *o#TSl*Ni, SnXtiSn/Pbi: 

tc-rsott. Ni&ogjgl 7 a^±ytiA./£!S3l&ttS: 
lR]±*^i^^±^fc*^ci:iT«6«gl 6<0«&£*>ft«:|&it 
T*fc«?)-e*y. SnXl±Sn/Pb»?)-3*Jgl 7btC 

-s. 

[0 0 18] (5) #jgc5U0S@0^ 

01 2fi.U<01 3tc^J:^K:. y-f^vK^U-K 
# tT mm tSO <fc d ^ *V i/ > if y — & fg B 
©T«*S1 6&t/«t)oS®l 7*»6>'S:-5«ffiES:xy 

y h^mmLx^mm<ommm^>- N2i o^-m 

ic^fs. d©WSIlCc}:y#|S:50©mS©fatcli|HI* 

[0019] (6) mK9—$A*m*GinMt 




9 

ai 3&t/iai4ic^-rj:^^. fcSJMCDffiffi-eea&i 

5 ZBl&Ltzmi&is— h 2 1 & 2#|©mfii-ro#m@# 
«S«§UC<fig-f * J: ? lc±|E3T^ i/ > /f y - T?$gflfr4*K«J 
»fU SX*3!§#2 2£f§.S. 

[0 0 2 0] (7) ^s/^H-fr-Sx*©^ 
01 42LI/H1 5 lc^-T<k e> IC, _hS2*Vi/>:Jfy— j. 
/§^T&aN©fi^T?*gflfr#-*- 5 Xji &#2 2©«)8r 

*10&*#£. 01 S-e^^ixfc^y^-y— $ A3« 1 
OSrSig-frlf. 012tt*0 3©-3 i s ,7''M-9— *X*i:fc 

[00 2 1] (B) MZarf-y^M-V— 5x*2 0©8git 

(1) 1z5 5 5/*&ISS/-h©ftgiTittS&<&}&j£ 
IBia^y^H*- ?X* 1 0CD-fe7 5y^«|gi/-h. 
i:llC«i£7?-fe75s/^«i^>-h2 l&f^fii-^. & 
IC. 01 6K:m-f Jc-Mc. fifeISi'- K 2 1 ©J*-ffiK:&£ 

l/T^"*-*. 01 7t±01 6CDFgi5ibt0-C**. £ 
©ffrfcttffi^©*^-** h 2 1 

-frrasmtt^-x s &suB!irsBiiaia^ «t s c * aw* 
l^. asatt^-xKiijgicD^s/^s-y— 5^ 1 0 

©-t*ii:ll VX'&Z. colicky. #g#B©TifiS 
ffil 6#J&fifc$*iS. ««i/-h2 10-*© 

i8»K#Slt5D®T«S®l 6-fv<Tlcgssrf *«>,gJ5 
«iil6a (016) £®j£l,T£<Zi:#*?*L 
v>. &*>\ »mtt^-xh&BJ«!l^c«ky^L. eft 

[0022] (2) mmmaBf& 
018 tc^-r <* e> &4gs/— k 2 1 ©waaic-eft-r^ 

©*&*iii<<-x h *m*r?& . z ©Hftgctt^-x h 
tijg l ©* 5/ ^ X* l 0 ©Jfcgctt^-x hi:|sl 

TSfim© 1 6 tfWtbtitLXWeit. T««ffil 6 &si 
fib b *o c ti 6 ©«ffilS * « A * «k 3 tcWSHSfe^-x h 
*^li»J««tCjft*S*l4. «>o *ffi«ffijf 1 6 a 

C©mfii«l 6 a*)fiaiS^S. T«J«S 
1 6 kft^v^ffi^teHMi^-x K h£ 
#k:!&#2ix£. £/— KWte^©*IMIH4^— 
ttWJ2Hc<kacii:aW*Lv-». . c©*ftjfH±^-xh 
£!&*rLfc&. fl|*§S/-h2 lZmkMLX. 10-2 
0 Mmg&O^ ©#7 x^^«fl§Jfa>e> 
13, 14jW&jg3*iS. *g»Jfl3, 
©#£-. ^5XJ10^5S^Sj[ttBl©^^^-9— 5 
A* 1 0©#5X^£|?gt;jI£Ti*-$X3i3fc#Ettlg 
S/- K 2 1 ©&i£5gfli&© 4 0 %&Lh 10 0 %JGtTT?& 

[0 0 2 3] (3) )!)^fi3||il 
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04&tf0i 9icavr**ic. eajufcT«i«si 6© 

^ffiKfcogJfl 7fcKttT. Tififlfil 6»tf*oS 
Ml 7K<Mj£&3*J©mSiS:#££i:##3:L^. ft, 
ZMl 7tiNi«?)o#^l 7 a&tfS nXl±S n/Pb 
6otfl7bS:roii:Mt4„ d ft 6 CD it> 
ttSSl ©^s/^gH*— 5 X* 1 0 ©A-o SJIfcHMRlcJB 

[0 0 2 4] (4) 5 X^M&tf:©^ 

019Xtf02O£jjVr<k3lc. ^M©fflfm-e«)o# 
10 Jf 1 7 £J&j£Lit&*SS/- h2U 2#|©mii-f 

■9— 5X*3§#2 2£$#*. 

[0 0 2 5] (5) f-y^-iXiiC^g 
02O&t;02 1lCnt-rj;dlc. J:ge3T-f i/vify-fc 
ffl^T^BlN©gfm-eM»«-9— 5 X3t3g<*2 2 <D®m 

*2 0&#3. 02 1-Ct§€.4xfc^v^M-y— 2 
O&KigiirW!. 04at/@6©^vyS-9— 5X3»i:^ 
20 S„ 

[0 0 2 6] (6) -?-©(fi©«it©^2©^s/^'S!-9— $ 

02 2 IC^-T «k 0 ^->- h 2 1 ©^-ffilcT«lS«i 
2 6&#«iWS6t4. Cl©flgjg2 6ttl-D©m 
fe*»«SSP2 6 a h&m&2 6 b *>e,^S. Jii^bfcA 
oSIiML-fc&t:. 02 3©iift®Rlc^rJ:p^ 
Si/-K2 1 Sr^Jtlf-rSt. i2 5~@2 7tStfy 
^I*-5Xji2 8^6Ji5. d©-9— 5X5« 2 8l± 
%^J§ 2 6 ©Sffigf^-^-9— 5X520 £&'<-C'J>K 
30 <, -<*>^i&©^»S:S^tC< *fe02 4© 

«S«S^^- s }:^^ie'>-K2 1^^J»fr*i:. 02 
8 ~@ 3 0 (c^T^-sr 5 X* 2 9 . 

5 X3» 2 9 ti^ffi® 2 6 ©»ffiS5^^V>fe 
«>. -T^i/^i&©^eS:«i:A/^SW«t>. fcfc'U. 0 

2 4©g&gfl2 6 b imn zn^Tizm-tsi&itmtkz 

ft*. 02 5—H3 0^C*^^^'C. 0 55.^0 6^11—^ 
[0 0 2 7] (C) %ZQ>*v?W*- 5X3r 3 0©«Ji 

40 a) ^kyijmm^-hoimtk.Tmmo>m^L 

IlCfyyif- $X3i 1 0®t5S 5>*flMgS/-S 
tlaltjg^-e-fe^? y^«|j|g^-K2 1 ^ 
IC. a3 1lc^TJ:^^ ffl&is— h 2 1 ©Mffitcjg 1 
©ff^lit-ixji l 0©««tt^<-xhi:|sn:»« 
tt^-XKS:il«|^^b-C^-rs. ci©«|^tcj:y 
«^^>- K 2 1 © WSlcTifiSfii 1 6 3 6 tm&L $ 

[0 0 2 8] (2) fto^lM 
07&yt03 2^-r*d»C. T«fsm«ll62i.tJ«3 6© 
>0 7&t/3 7$:l9^T. T«itl6 




11 

&tf tbr> ftff 1 7 fcTJMHI 3 6&tf©o §jf 3 7 ic * 
yS&SrffS£i:;6W*U>. Aotil7, 3 7ttN 
i«t>-o^®17a f 3 7 aXtfS nXliS n/P b«>o 
*Sl7b, 3 7b&d®JlllUc®jfrr*. dft€>©tf>o 
t^ttBl0^3/^l!-9—$ A3» 1 0©©o£Jf i:H8S 

[0029] o) £&m<Df%m. &mvtv- m*m# 

v 5 X* <Z>Mf& 

m 3 2 0^-§-Bgp^<3DT«l«ffil 6&tf©o #® 1 7 i: 
3 6 &ttoo £jf 3 7 1 ©-^ y ^M-*— * 
X* 1 0©£ffiJ&jjfci|fiI«Bfc:xy y htttcVf|||l,-r4HR 

M&nm&mmi'- k 2 1 ©jaosicfflftfa-r ^ ^ 

tcttiai 3i:iiu^rj£-eisffitcia*d>Bfi!t$^2,. cr© 
eH0ktt&&M&<?)rvzfM-»—$ 3 0 © Jg?-«ffilS 
©^-Vs/^fc&S. Hi 3&y f ai4tiit^ife-ciH^ 
&J&£Ufc&*Si'- h 2 1 & 25!J0S&-f ^5#m&#ig 

®K<&B^*<k3K£#ttKgj»ru *s##-y— 5x* 

X* 3 Ofc&a. £©-tf— 5X5 3 OltmMmM^^ 

[0 0 3 0] (D) <D*y zffMD— 5X£4 0 ©Sit 

(1) **«*Si/-H©fl=»i:TS!!mffi©J§Jfi& 
$Bl©^s>:^-9— 5x* 1 0©-fe^5 yi/^i/— h 
fcHDS&T1Z7 5 **^^-h2 1 

@3 3^^-«k^lc. h 2 l©MlfK8l 

©f-y^it-sxj i o©as«tt^-xhtni:«m 

tt"?-X h SrjStt^ffi^i. '©«§&&*£->- K 2 1 
©S5ffi-C£v>lcffl^iflj-r4«ke>tc!i*3jx. -?•©&&& 
StvS. £©&j£lcJ: h2 l©M®»C5v»tc 

ffl^lSJbfcT«J««ll 6X1/4 6#J&££*t*. 

[0 0 3 1] (2) *figE®©J&fifc 
03 4 KjjR-TJ; ^ h 2 1 ©WffiK-t*\,-r*v 

H— ©iteigfett^- A K *m 2 ©■?• y ■ 5X3120 

©#£• t mmzmn-fz. c ©sfrgEtt^— x m*sii © 

* v 5 X3» 1 0 ©teiitt^-X h h HO CT-fco 

1 6#f2tt&*vfc#ffi-ei4. T«1««§1 6 &8tfflb^o 
CtT,€.©«fiiHS:a«>i«t-3tC. *fcTifi«&4 6tfffi 
etifcttE-ei*. T*mai4 6 fcSffi L*oc:^€>o 
SS&lffl&S©** -5 »c«U8H4^-x N#-t*,iF*4Bttfc: 
ffrfrSih,*. 01 6»C^bfc«)-o*ffl«ffiJil 6 a 
«©©o£JB^«i;i (Savti-f) #>>-hMffiK*£» 
c*i&©©o£/Bm*gJf*>Saj$*,.&. Igilitt 
*Mfcifc*U;fc|fc. &*g£/-h2 1 ifMailt. 
1 0~2 0A*mgS©J5$©^7X^Xli«flgjf^e>35: 
**6i»13, 4 H&&/I13, 44^> 

*'7XI©#^. ^7X^©|?yg§§^3KttSgi©^v^ 
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M*- SX* 1 0 © #5 XJlfclBl CSS $x*Uf 
fWMNSi'- h 2 1 ©&i&5B^a©4 0 *JBLh 1 0 0 % 

[0 0 3 2] (2) ©o£JI®J&fi£ 
019 T?7* b 2 ©?• y 5 x 9 2 0 ©«&J& 

i&tm&iz. Ti&umi 6xtf4 6©#aE^»o*® 

1 7&tf4 7£t2tt-C\ T«!ill eHJtftotH 7 
tT«6«g4 6£.tf&r> #/f4 7 lC«fc y#JS#0©«gi£: 
#SCt*WSUv>. H8tC^*^tc. ©o*Jfl 
7, 4 7l±Ni*,gJH7a, 4 7a&^SnXliS 
n/Pbi0oSI17b, 4 7 b * Z.G>MKM&* 2> . 
Z.tl(z<nto-3%m\*t&2<Z>3'y7W.-V— 5X3» 2 0©© 

[0 0 3 3] (3) ^X^sg^Xt/^s/^S-y 

01 9&at|a2 0^UfcM2©^i»^-tJ— 5X312 
0©mg^fifti:|lIfilU:©o#jil 7&t*4 7&J&jfcLfc 
&«S/- K 2 1 & 23fg®«Si*0#SS|^jg i @ Elc ^g^- 

* v -fft\z®m Lxm 8 icsvr?- ^ ^s-y— 5 x* 4 0 
^©-y— sx*4 0*,3usiwe&*. 

[0 0 3 4] (E) «6i(ittS®##^ S /^-y— 5x3f© 
X3» 1 0Xt/I2«?-y^IiJ-5xii 2 01C§§LT. 

-e^-etv-^©ig^sii 2 , 1 2*4r?ft-9— $x3« 

fJlflsl l©T®S:Bfe<«l©5ffltc*ft»ttiftK5 0$:^fiS; 
LTfeJ:^. Cffl«|5 0(2)Mft 03 5U:^«fee) 
IC— ^©ig^-SS 12,12 Sr^-T -9— 5 X* 1 
l©Ta6&$fl§£>'— KXti7^;i/A5 0 alCSgyfttfT 

*vi. 03 5lc*>^T^Pttfb^«l^©i*#^j» 
[00 35] 

[^«] ■33UfcH6K5tt-J:3lc. ti^£2 3tc«fcy 
^U>hE«S««2 4lc^y^S-y— 5X3» 1 0Xtt2 
OWaSatti. ^©t$, NiAoSJSl 7 alC± 
U ti *^lRl_h U , l4A/£:£<k *T*S8i 1 6 © 
Sfii6*>lx^B&JJ:S*l. SnXttSn/PbJboSrf 1 
7 b ic J: U SS^mfil 1 2 ©ti A/^*tt^lfi) J:^- * . c 
*ve.©tf)o$^l 7ttg^JS©T«I«Sl 6©^aaS:a 
S-f Sfc©. S^M©^*>^ft (ion migration) tfi 
%£LIZ<^. *y7MV- 5X3» 2 8, 2 9, 3 OX 
t±4 0T?t>|a|«|-e*S. ifc. ^y^S-y— 5X3J2 
0, 28, 29Xl±40©«^ -y— 5X3»fg«:i l-p 
®ffl-^©Tfl!imiil 6, 16, 2 6, 2 6X1*4 6, 



(8) 
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4 6 w iz&mm 1 3 xi* 4 4 #ntt & tiz 

X5 10, 2 0, 2 8, 2 9Xli4 0K:£l>t. tt&JS 
13, 1 4 Xti4 4 J&WxJf $X*CD 
*l#r3£&#lR)±U M&XhUXlC^bTifaA&Oii^ 
%**D^ 5&-2>o 10 
[0036] 

*&ic. T%miS&tfi{>o£;i$:j&j£bfc&-ei*- 

-SX^fls&lfSfclctiDm-raifcKJcU. ^©if 

fc&<z>#fM>5cAin:&® St* . b a^ffiftffioegtf&o 
ff^S*- 5X*a*4§£*i-&. Tifim&e&ilffi 20 

[0 0 3 7] *JHl®*2&tf£4a?>3r:/&*- 

co <* die yy2/hHJMMEic#i«rr&-*— « 

fclfiWI-etftvrttif . »* u 5/ tftmas. b & < & 
♦J. -<#>f*f&7&*»£blC< 161, &2&tfH4 

y 5 x 5 oDtt&Ji & # 7 xjf-e?lM!t-r*i 
£^gg^f&&xhl/xicS0bfc5l5gj£;mc*f- 
r&SfiSA^V^. *3§fB<&g33.tf&4©*y^ 30 

MV- *x*©,fc-Mc. iUEHSK-Ttvlf. S«Hig|ir 
<BffcJ?£$:g£Kb. 5X3i©ffl#lt3XhS:iE«T 

Tig? B& £ & -9— 5 X * ig#©Tffi & & < ffc© 5 

bfc< 1*— 5 x* tfinfc 

^fcvvfr- 5 X* 3ifc<ZHI!MKtt& LT «tttt#K<t b 
[0 0 3 8] 40 

[fuses] friz*%*B<?)&#tomm&™-rt-ti>iz. 
<mmm 1 * u m 1 -a 3 K^-rie 1 

C^€.S:Mn02: NiO : C o OlC&gbT&gJI?- 

ifc3 : l : 2©9J£T**vf*vfPi;bfc. 

* $ ;i/-e 1 6 b#ii8JSj-k jg£ b icK*«gft l fc. ft 

v>-Cw<Big-£4&£9 0 0r-C2l^fmg^b. 50 
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m&^ttziaz.. «D-K:ig£-ufc&, rnGVuzmfimz 
mmimLtz. z.o)Etefm$i**%j£.T. noot 

■e4B$R8&$U feT»3 5mm, <fc£**j5 0mm. ^ 
S*Sjl 0mm(5t75 vV&j&'fUyO (03rfrt*) & 

«J»rb. 09l:wttTt!l35mm. i:^50mm. 
JSSISO. 5mm<B«MgJ/-h2 1 £t§fc. 

[0039] 0105.1/01 ik^-t^-mc. m 

h 2 1 O^M^lcSAJSt9*i:M«ilS^«&^ 
frS^ft^-x h £ WJisfetc <k y b fc. 
xstt^sg©s^-xh-e&-o-r. Agtt££*f?x 

#Ufc*-SX*3ii{*&*flET. 8JHSb*:&. 30t 

8 2or$-e#Mb-eci-ei o#fffl&# 
u 3 or/^©j$s-em!a*-ci5*iaLTAg^6,^^ 

[0 04 0] 01 2Kjj*-f<i:e>K. «MS^~h2 1<0T 
JAtttt-1 6 tf&Vt>tltz^KW&#K%&itX ; 7*%<£ 
t<"<-xKfeSl®iSic^U^bfe. 
N2 1$r&jjfcbT. JS^«5ll 5 MmC^^Xjfl 4 Sr?^ 
^bfc. i©^3x^l4©|ft|^Sg«SBr»±6 8X10-7 
/W*oT. «5^>-h2 1©JRUK5S«3K85X1 0 
"VriU/JxSo. :tf^xjll4&28ttfc&, «««>o 
$i£lC i UTiSSS 1 6 ©aSKSS l~2*m©Ni 
ftoSI17aSMU S5v>T-e<Z)_LH. (^«IC0S 

3~6/im©Sn6oSMl7b«U)t (01&1/ 
03) . 

[0 04 1] 01 2~014KjjVf «fcdlC. _hlE«JWf« 
*Ev>-C*?H§-B|$#fiDT*fi^6§l 625.t/«?>o #S 1 7 
^'ScSmffiS&xU 2/ KtttCffg!lbT#»5!l©«ffiS:«l 
h 2 l©#Ek3j£bfc. ?kv>t?01 3~01 5 

j; ^ iz* ^8iM©@m-ecn* 1 5 b fc&ag 

>>- h 2 1 & 25fl©t8@^o«.«S^jg Slc& g- rs 

e» tc±sa«»fta-ejswttic«j»f b. 5 x*3g 

•7&lzWmLX. 015lC^-Ti|iW=*?JO. 5 mm. £ 
SL=*5|1. 0mm. IST=IS|0. 5mmfflf^i 
-9— *X;5il OSr^fc. ;©fy^Sf-5xj(10li 
SiSU-C. 0 3^-T«J:dtc-t©JS^-«®l 2, 12tf 
>bfe* 2 3 K «fc »j y U > h 2 4 K J&ttl* e. *v 

[0042] <Jt«091>Ni«>oSJgiS nArsSS 
S:82^Tkl. Ag80%i:Pd20% $r-g-t?S«t£.«S— 
X h S: 8 5 0 a C-CftttttT£-'<? 2^-5 A^6* 

^«ffi^o*-e^ftS4«fiSbfc. -e*i^»i±UEii 
JS^li:^tc. ^?Xf 144ftSfy^St-5 
x*£#3!bfc. 
[0 0 4 3] <iti5^»i:ie*> 



(9) 
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^&ffllV>-V—iX9 tttMffll ©-9— 5 5: 3 0 0 

(h6o-a) ^tfictfv-fes/ 
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* mMM 1 0 -9— 5 7.9 tit®® 1 ©-9— 5 X * & 3 0 0 

0SToffl&u 3 5or<aa£-e8iK£-i±fcAgA»j© 
^Sti^* (H6 0-A) mqnz\f>isv k-c«^&^ 

[0044] 
[211] 





« « ft s 












9 5 % sx± © 






10 0% 


0 9€ 




5 3% 


1 0 0 % 



[0 0 4 5] &i frbW iz&vmibik'<x 
[0 0 4 6] <!Ufcm>?£0:£i&tc<ky@4~iS6fc: 

1 i:|l3«KUT09KSR-r£TiEj3 5 mm. <fcc:*$j5 0 
mm. ®£«90. 5mm<Dj|ei/- K2 1 ft 

H16&1/B1 7lCjj*-r<koK. &<gi/-h2 1<& 
KM itffl C^Ste^-x h & EPSdSilc j: y is 

ttlclMrbfc. JtftMlfcFli;*#-?Ag*& 
&*#^©&tttfm«g<DTifisaffil 6 fcJBffcLfc. « 

ffii6®«i4t/<Ti--e*y. *Hioii«MHre&9 

fc. 1o0^@CDiJS14#jO. 7mmT*t), 
©laiBtiiKjO. 4mmfioL *H*S/-h2 10-* 
o«g»ic#j»5!l<Z)T»Sffii 6-rx;-ctcSfM-i--5tf)o^ 

[0047] @18tC^-r«k^tc, h 2 1 ©If 

ttlcJ:»Jifc*bfc. T»SSl6|fflS:a««»T^7A^- 
x h ft*** « k £ Kl*T«5««§ 1 6 <asvnc#ia-r* 

ttfifcUT, ®£#Jl 5 nmOi^^^mi 3, 144^fig 

©aaj^ffiflURe 5 x i o-Vc«ky/j>s^. K)<o§si 

S«16alC«)oSffl«ffi&S«tLT. «»»o$i£tC 
J:»J"FJ*«il6©*BHc«l~2/ t m©Ni»-,# 
I17aSMU *Wt*®±|c. PHKlcj*£3~6 



30 



*m©S n«f)ot®l 7 b fcJMlfc (04X.tf0 
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